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Hi Eric and Debra,

| have revised Chapter 2 to try and better reflect the potential audience. See what you think. Gail
and | think that this better reflects what we are trying to accomplish. We may need to revisit
Chapter 1, but take a look at this and see what you think. There are also a number of places where |
had questions, so if you can help us understand the whole permit process, those issues can be
addressed.

The microbiology sections still need to be added. Eugenia said that she will look at this draft and
chart a path forward.

David R. Taylor, Ph.D. ASQ CQE
Senior Document Reviewer

US EPA Region 9

Quality Assurance Office MTS-3
75 Hawthorne Street

San Francisco, CA 94105

email: taylor.david@epa.gov
phone: 415-972-3803
fax: 415-947-3564
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The following sections conform to the required Quality Assurance Program Plan (QAPrP), Data Generation and Acquisition, elements as presented in EPA Region 9 Guidance for Quality Assurance Program Plans, R9QA/03.2 (U.S. EPA, 2012).

This section includes requirements for developing a sampling design, as well as field health and safety, field methods, and laboratory methods requirements.  This chapter describes the minimum requirements for sampling and testing effluent water samples for NPDES permits for chemical specific parameters, toxicity testing and microbiology.  The Water Boards permit writers should include the following in these permits.

1.0 

2.0 

Sampling Design	Comment by Taylor, David: Does a permit writer prescribe sampling locations or does the permittee propose them>?  If the latter, does the PW approve them?  This section could just say that the PW should define the locations.

The sampling design is a detailed data collection plan that provides information to satisfy permit requirements as discussed in Chapter 1.  The permittees should provide a sampling design that includes a description of the number, type, location, and frequency of samples to be collected (by matrix), as well as the technical rationale for the collection of the proposed data.  It must be consistent with permit requirements.  The sampling design is specific to each permit.

As applicable to the permit scope, the sampling design should include:

· A technical rationale, consistent with the permit, for sampling locations, number of samples, frequency of sampling, sample media, target analytes, and permit monitoring triggers and/or permit limits.

· A discussion of how data will be used to support critical permit decisions, such as reasonable potential and compliance determination.

· A description of sample collection techniques that will be used, and a discussion of the way in which these techniques meet both technical and scheduling requirements for the permit.

· A summary of the assumptions used in the development and selection of the proposed sampling methodologies by matrix. Note: this document is covering water matrices such as effluents and receiving waters and is not covering sediment.  Future, additions of this document may include sediment. 

Field sampling and other activities and operations should be developed so that these processes provide reliable information that meets the permit’s objectives.  The guidance documents presented in Section XXX of this QAPrP may be consulted for development of sampling rationale(s) and specific field sampling protocols. Additional information can be found in:

· Guidance for Choosing a Sampling Design for Environmental Data Collection (QA/5S) (U.S. EPA, 2002)

The essential information that shall be included in the sampling design includes:

· Sample frequency, number of samples and locations.

· Media to be sampled and sampling technique.

· Justification for the selected sampling design in terms of permit requirements.

The sampling design shall be documented in the permittee work plan and approved by the Water Board Permit Manager before sampling.  The requested format of the work plan is presented in Section XXX).  



Toxicity Testing	Comment by Taylor, David: I have removed Analyses; I think it is misleading.  Not sure testing is a lot better, but is does not raise as many expectations.



The permit writer should ensure that the permittee’s sampling site(s) are located at a point past the last treatment process (including disinfection and dechlorination) and at an area of the discharge stream as close to the actual discharge point as feasible.  There may be no removal of chlorine or any other constituent by chemical or physical means prior to testing without specific approval from the Regional Water Board.  Composite samples should be chilled to the specified temperature in the test method manuals as the grab sample is being collected.  Grab samples should be chilled immediately following collection.	Comment by Taylor, David: Shouldn’t this be in the sampling section?



The frequency for monitoring pollutants or pollutant parameters such as toxicity should be determined on a case-by-case basis, and decisions for setting the monitoring frequency should be set forth in the permit fact sheet.  The intent should be to establish a frequency of monitoring that will detect most events of noncompliance without requiring needless or burdensome monitoring.  See Table 3-1 in the Toxicity Training Tool document for a discussion regarding the detection of a toxic event.



Factors the permit writer should consider in evaluating the permittee’s sampling program are whether the frequency of testing includes the size of the facility, especially in relationship to the receiving waterbody, the variability of the discharge, and the previous compliance history.  Facilities classified as “majors” discharge at a rate greater than one MGD and are, therefore, expected to impact receiving waters more than “minor” facilities that discharge at a lower rate.  However, a group of minors clustered together could have the same effect on receiving waters as a major.  When establishing monitoring frequency for a given facility, the permit writer should consider all available information and not rely solely upon the “major” or “minor” classification.



Chemical Testing



[bookmark: _Toc189896631][bookmark: _Toc190242711][bookmark: _Toc406758382]The permit writer should ensure that the permittee’s sampling site(s) are located at a point past the last treatment process (including disinfection and dechlorination) and at an area of the discharge stream as close to the actual discharge point as feasible, unless otherwise specified in the permit. Obtaining a sample from a location other than the site specified in the permit is prohibited without express approval from the Regional Water Board.



When determining what specific chemical parameters to include in the sample design it is important to consider the type of facility, the type of treatment it has or doesn’t have, and any changes to the facility since the previous permit was written. For industrial facilities, the permit writer shall investigate the types of materials stored, processed, and used onsite. For wastewater treatment plants, the permit writer shall factor in the type of influent entering the plant (i.e., what industries are sending waste to the plant and the makeup of the community sending its domestic waste to the plant).  Information should be obtained from the results of any toxicity identification evaluations conducted in the previous permit cycle, as this provides a mechanism to identify emerging chemicals and/or more recently used pesticides.  



The frequency for monitoring pollutants should be determined on a case-by-case basis, and decisions for setting the monitoring frequency should be set forth in the permit fact sheet. Factors to consider for frequency of testing include the size of the facility, especially in relationship to the receiving waterbody, the variability of the discharge, and previous compliance history.  The intent is to establish a frequency of monitoring that will detect most events of noncompliance without requiring needless or burdensome monitoring. An important factor for determining the frequency of monitoring is the existing data from the facility, which can be used to increase or reduce the frequency depending on the results.



To this end, the permit writer should consider including in the sampling design a section on accelerated monitoring for effluents. Accelerated monitoring occurs when the result exceeds the effluent limitation. Typically accelerated monitoring includes a specified number of samples collected at equally spaced intervals. If those samples are below the effluent limitation, the period of accelerated monitoring can be discontinued or shortened. 



The permit writer should consider including in the sampling design a section on monitoring frequency reduction. This would allow for reducing monitoring frequency if the effluent limitation is not exceeded for a specified period of time and no plant changes are anticipated. However, a condition of this reduction shall be based on the permittee’s adherence to its permit and its work plan. 	Comment by Taylor, David: Would the permittee have to prepare a QAPP, or will its QA be captured in its work plan?  I would not reference the QAPrP.



Microbiology Testing



[bookmark: _Toc189896630][bookmark: _Toc190242710][bookmark: _Toc406758381][bookmark: _Toc521209586]Sampling Methods

Sampling methods define the procedures for how each sample is to be taken to satisfy permit requirements.  Sampling methods are specific to each permit.

The permittee should document the sampling methods it proposes to use in its work plan.  The methods should be approved by the Water Board Permit Manager before sampling.  The requested format for a work plan is presented in Section XXX.  Permittee work plans will include a section equivalent to a field sampling plan that will describe planned field and quality control activities.  The use of standard operating procedures (SOP) for effluent sampling is required, and it is recommended that permittees develop SOPs for routinely performed tasks in order to ensure consistency between events.  These SOPs should be included with the permittee’s work plan.  A deviation from an established procedure during a data collection activity must be described, documented and included in a revised SOP submitted with the data.  SOPs submitted to the Regional Water Board should include the following elements:	Comment by Taylor, David: Is a permit writer the same as the permit manager, or is this a different individual?

· Title page

· Table of contents

· Scope and applicability

· Summary of method

· Definitions

· Health and safety warnings

· Cautions

· Interferences

· Personnel qualifications/responsibilities

· Equipment and supplies

· Procedure

· Data and records management

· Quality control and quality assurance

· Corrective action procedures

· References



Additional information can be found in:

· Guidance for Preparing Standard Operating Procedures (SOPs) (QA/G-6) (U.S. EPA, 2007) 

Any deviation from an established procedure during a data collection activity must be described and documented.

Procedures to be used for surface water sampling are presented in:

· SW846 Sample Collection Guidance (U.S. EPA, 2007).	Comment by Taylor, David: The SOPs for the Emergency Response Team are another good source for SOPs.	Comment by Taylor, David: Aren’t most NPDES samples tap samples?  If so, sampling procedures discussion should maybe be modified to acknowledge that fact.  These method compendia do not discuss tap sampling, except for drinking water.

Toxicity Testing



The permittee should discuss the use of a grab or composite sample based on the objectives of the analytical test and an understanding of its long-term operations and the schedules of its disghargers.  The permit writer’s expectation should be that effluents are usually collected as flow-proportional or time-weighted composite samples, except in instances where the residence time in the treatment plant is very short and the purpose of the sampling is to detect peaks (spikes) in toxicity.  If the the permittee is collecting grab samples, it should describe how these will be collected beneath the surface in chemically clean, pre-labeled plastic or glass sample containers depending on the physical-chemical properties of the suspected target contaminants.  For example, the permittee should describe how polar constituents and metals will be collected in plastic containers, while non-polar (hydrophilic) constituents such as pesticides will be collected in glass containers.  The permittee’s description of the collection of composite samples would typically include the use of a refrigerated programmable electronic samplers that delivers a selected volume of sample to a collection container at predetermined times.  The permittee should describe what steps it will take to ensure that all collection system components are clean and free from contamination prior to use.



Some dischargers may also utilize flow-through testing systems to monitor acute toxicity.  Some flow-through testing systems continuously pump water from the sampling point directly to a dilutor system, while others continuously pump grab or composite samples from a holding tank to a dilutor system.  Due to the large volume of effluent normally required for flow-through tests, it is generally considered too costly and impractical to conduct these tests off-site at a central laboratory.  



The permittee should describe how samples collected for toxicity analyses will be held at 0-6°C until they are used in order to inhibit microbial degradation, chemical transformations, and loss to highly volatile toxic substances.  There should be provisions to ensure that composite samples will be chilled as they are collected, while grab samples must be chilled immediately.  Total residual chlorine (TRC) should also be measured immediately following sample collection if the effluent has been chlorinated.  To minimize volatilization, all sample containers should be “completely” filled, leaving no air space between the contents and the lid.



The permittee should describe how it will make sure that the holding time from sample collection to first use of each grab or composite sample will not exceed 36 hours. The sample holding time clock begins when the last grab sample in a series is taken or when a 24-hour composite sampling period is completed.  If the permittee can document that this delivery time cannot be met, the Regional Water Board can allow an option for on-site testing or a variance for an extension of the maximum holding time.  The request for a variance in sample holding time, directed to the U.S. EPA Regional Administrator under 40 CFR 136.3(e), should include supportive data which show that the toxicity of the effluent sample is not reduced (e.g., because of volatilization and/or sorption of toxics on the sample container surfaces) by extending the holding time beyond more than 36 hours.  However, in no case should the permittee allow more than 72 hours to elapse between collection and first use of the sample.  In static-renewal tests, each grab or composite sample may also be used to prepare test solutions for renewal at 24 hours, 48 hours, and/or 72 hours after first use, if stored at 0-6°C, with no air space between the contents and the lid. 



Chemical Testing



Since sampling methods have not been developed for all pollutants, the Water Boards require the permittee to provide standard operating procedures (SOP) for field sampling that are as detailed as necessary to obtain a properly preserved representative sample that is free of contamination. The amount of detail in the SOP will vary depending on what pollutants are being sampled. However, they must be detailed enough so that the Regional Water Board can determine if the sample is representative and valid. 



At a minimum SOPs shall include the type of equipment required for sampling; the grab method (by hand, rod, bucket, or compositor) if applicable; the method for sampling at depths, if applicable; where any field filtration is used; and any field quality control samples to be taken.



For trace analytes and analytes susceptible to contamination, it is important that the equipment be inert so that it does not cause contamination or interference with the sample. For example, organics tend to absorb on plastic so using stainless steel or glass is preferable. For volatile and semi-volatile constituents, the container must be filled without head space (no air bubbles on the bottom when the vial is turned over) to avoid loss.



For orthophosphate only, the sample shall be filtered using a 0.45 micron filter within 15 minutes of collecting the sample. This immediate filtration requirement in orthophosphate measurement is to assess the dissolved or bio-available form of orthophosphorus and is cited in 40 CFR Part 136.3.



All field quality control samples shall be identified such that they cannot be inferred by the laboratory (blind). This may require taking duplicates out of time sequence.



Composite Samples



A composite sample is a sample consisting of two or more sub-samples mixed together in known proportions. They are either flow-weight or time-weighted and may be collected manually by combining grab samples, or by using an automatic sampler.



The permit writer should ensure that the permittee has the proper procedures for both types of composites, the volume of the sub-samples should be able to be accurately measured to ±5%, and the smallest sub-sample should be at least 50 mL in volume.



When undertaking composite samples it is important that holding times and preservation requirements are adhered to. The holding time shall be measured from time the final volume is collected. The composite sample shall be appropriately preserved between additions of sub-samples.	Comment by Taylor, David: Usually holding time is discussed under sample handling.



Where grab samples are taken from the compositor, the sampling lines shall be purged prior to collecting the sample.



Continuous monitoring



The permit writer should review the permittee’s procedures with respect to continuous monitoring meters.  There should be provision for a minimum of an annual calibration. Records of these calibrations shall be retained by the permittee, submitted to the Regional Water Board upon request, and made available upon inspection. The permittee’s procedures should include replacing the probe per the manufacturers’ recommendation, unless a discrepancy is discovered where replacing the probe with rectify it. To demonstrate the accuracy of the probe and meter, the permittee should discuss the taking of grab samples utilizing analytical methods in 40 CFR Part 136 no less than quarterly, unless specified otherwise in the permit or in the sampling design described in the work plan.



Metals in Surface Water



The Water Boards require that surface water samples be prepared and analyzed for both total and dissolved metals, with the exception of hexavalent chromium samples.  Determination of total metals is made using whole, unfiltered water samples, while determination of dissolved phase metals is made using samples filtered through a 0.45‑micron membrane.  As applicable, samples shall either be filtered in the field or at an analytical laboratory instructed to filter the samples immediately upon receipt and prior to preservation, extraction, and analysis.  As applicable, both the filtered and unfiltered samples should be preserved with nitric acid to achieve a pH less than or equal to 2 immediately after collection or after filtration, depending on the type of sample.  Samples analyzed for hexavalent chromium determination are not filtered and are not acidified.  The permit writer should confirm that the permittee’s metals sampling program meets these requirements.



Microbiology Testing



[bookmark: _Toc521209589][bookmark: _Toc189896634][bookmark: _Toc190242715][bookmark: _Toc406758387]Sample Handling and Custody

This section addresses how permittees samples will be shipped, stored, and disposed of.  Table XXX presents a summary of required sample containers, sample amounts, preservation, and holding times for widely used methods.  Permittees should provide a table in their work plan that contains comparable information for regulated analytes relevant to their permit.

[bookmark: _Toc189896635][bookmark: _Toc190242716][bookmark: _Toc406758388]Sample Identification

The permittee should describe a unique, descriptive sample identification system in its work plan.  The permittee’s sample identification scheme should clearly describe the sampling location and provide a unique sample identification.  In developing a sample identification strategy, the sample collector should consider the identifications of historical locations and/or samples collected by others at the site to prevent duplication.  Individual sample identifications must correspond to one sample from unique x, y, and z coordinates.  The identification used for field sample duplicates must be such that the type of sample cannot be inferred by the laboratory.  The specifications for sample location survey data must be presented in the work plan and must include both the datum used and the required resolution.

An example of the standardized identification format is “02SW2101‑XXX,” where:

02 = the year in which the sample was collected (use of a full date like 02252015 would be better if there is space)

SW = the type of sample

21 = sample location or well number

01 = the sampling event

XXX = a unique sequential number to ensure unique sample identity

The sample type may also be included in the sample identification. Suggested sample types that could be used by a permittee are abbreviated in the examples below:



Eff = Effluent

RW = Receiving Water





The permittee should provide a figure showing proposed sample locations.  This figure should be included in the permittee’s Quality Assurance Project Plan (QAPjP) before field work begins.  A cross‑reference list equating sample numbers with specific sample information (e.g., location, date sampled, sample media, blank, duplicate, etc.) should be maintained and described by the permittee.

[bookmark: _Toc190242717][bookmark: _Toc406758389]Sample Documentation and Tracking

Permittees should pre-label sample containers with the identification of the preservative that will be used.  The permittee should set up a system to make sure that sample identification, date, and time of sampling are entered on the label immediately after collection. It is a good practice to establish a system whereby labels are secured using clear tape (that does not contain VOCs in its adhesive) to maintain the identification of each sample and to protect it from moisture damage.

The permit writer should ensure that the permittee documents vital information regarding the collection of each sample in a field logbook.  Field logbooks should be bound with consecutively numbered pages.  Permittees should enter each entry legibly in black ink and have a system so that each page is signed and dated by the individual making the entries. Factual and objective language should be used.  Entries should be complete and accurate enough to allow reconstruction of each field activity during an inspection.  They should have provisions for the collection of the following information for each sample:

· Sample location and description (graph and measured distances from reference points will be recorded if there is no established identification for the sample location specified in the permit)

· Sample identification

· Sampler’s name

· Date and time of sampling

· Sample collection method

· Sample matrix

· Type and identification of sampling equipment used

· Field measurement data (pH, temperature, conductivity, etc.)

· Field observations that may be relevant to the analysis or sample integrity (odor, color, weather conditions, etc.)

· Associated QA/QC samples (i.e., duplicates, matrix spikes/matrix spike duplicates (MS/MSDs), blanks, etc.)

· Preservative used

· Lot numbers of sample containers, chain‑of‑custody number, custody seal number

· Shipping arrangement

· [bookmark: _Toc121710480][bookmark: _Toc189896637][bookmark: _Toc190242718][bookmark: _Toc406758390]Destination laboratory

· Any anomalies or difficulties encountered during collection



Maximum Holding Time 



At each stage of the chemical analysis, the permittee’s samples must meet the Maximum Holding Time (MHT). The laboratory analyst may prepare or extract the sample and in so doing a different holding time may be established.  For example, semivolatile organic compound analyses provide for 7 days to extraction and 40 days for the analysis of the extract.  The permittee’s QAPP should address both holding times.  If at any stage the MHT is exceeded, the result shall be flagged.  The permittee’s work plan should discuss contingencies for the missing of MHTs.



Chain of Custody

Chain‑of‑custody (COC) records document sample collection and shipment to the laboratory by ensuring sample identification and custodial integrity.  A permit requirement should be that an unbroken COC record must be maintained for each sample from the time of collection through shipment, analysis, and reporting.  The expected procedures for maintenance of both field and laboratory chain‑of‑custody are described in the following sections.

[bookmark: _Toc189896638]Field Chain of Custody

Collecting data of known quality begins at the point of sample collection.  Legally defensible data are generated by using proven evidentiary procedures.  These procedures are outlined in the following sections and must be used by the permittee to preserve and ensure the integrity of each sample from the time of collection through analysis.  The permittee must describe how it will maintain sample custody records both in the field and in the laboratory.  A sample is considered to be in someone’s custody if it is either in his or her physical possession or view, locked up, or kept in a secured and restricted area.  Until a sample is shipped, its custody will be the responsibility of the sampling team leader or a designated permittee staff member or consultant.

The permittee should complete a chain‑of‑custody form for each sampling event.  The original form should be provided to the laboratory with the sample‑shipping cooler, and a copy of it should be retained in field documentation files.  Each chain‑of‑custody form should be signed and dated by each responsible party. There should be a “relinquished by” box that will be signed by responsible sampling team personnel and the date, time, and air bill number should be noted on the form.  Once the permittee or permittee’s contract laboratory receives the shipment, the samples should be inspected and the chain-of-custody form signed.  Laboratory personnel should return the executed copy of the form along with the hardcopy report to the permittee.

The permittee should describe a system that includes the affixing of a self‑adhesive custody seal across the lid of each sample.  The seal should be initialed and dated by the person closing and shipping the cooler in order to maintain integrity until receipt by the laboratory.  The shipping coolers containing the samples collected by the permittee should be sealed with a custody seal during the time they are not in an individual’s possession before shipping.  These procedures may change if the permittee is using an on-site laboratory, although chain-of-custody should be maintained.

The following will be recorded on the chain‑of‑custody form:

· Discharger or client (if sample collected by a contractor)

· Unique sample numbers

· Date (of sample collection)

· Time (of sample collection, hour/minutes in military time)

· Temperature (at time of collection)

· TRC (if effluent is chlorinated) 

· Sample type (composite or grab)

· Sample description (location and matrix)

· Preservation 

· Container type

· Number of sample containers

· Analysis required

· Comments 

· Item numbers (to be relinquished)

· Transfer signature (to relinquish samples)

· Courier/Laboratory representative signature

· Date/time (of custody transfer)

· Additional remarks

· Transportation method

· Laboratory name

· Turnaround time requirement

· Compositing instruction (if required)

· Sampler printed name and signature

[bookmark: _Toc189896639]Transport and Laboratory Chain of Custody

The permittee’s laboratory or contract laboratory should document that a designated sample custodian will accept custody of the shipped samples and verify that the information on the sample tags/labels matches the information on the chain-of-custody form. Important information regarding the shipment should be documented on a Sample Receipt Form, including whether or not the custody seals are intact, sample bottles are broken, or samples were chilled properly (the analytical laboratory shall report the temperature of the container when received). Any anomalies should be documented on a Sample Anomaly Form or equivalent. The laboratory should enter sample tag/label data into a bound logbook documenting sample receipt or in a Laboratory Information Management System (LIMS).  If a LIMS is used, it should be regularly backed up, and ideally, its capabilities described in the laboratory’s QA Manual. There should be a requirement in the permit that both the Sample Receipt Form and the Sample Anomaly Form (if applicable) be submitted to the Regional Water Board with the analytical data.

The permittee’s QAPP (or the laboratory’s QA Manual) should describe how the sample custodian will use the sample identifier (i.e., tag number) or generate a unique laboratory number that can be used to track the sample through the laboratory.  The sample custodian should maintain custody of all samples in a secure area until sample analysis.

The custodian will distribute samples to the appropriate laboratory analysts who are then responsible for the care and custody of the samples until they are exhausted or returned to the sample custodian.

When sample analyses and QA/QC checks have been completed, the unused portion of each sample shall be properly discarded.  Identifying tags/labels, data sheets, and laboratory records shall be retained as part of the permanent documentation.  The permittee’s work plan should discuss whether these records will be maintained by the permittee, a contractor if one was used, or by the laboratory.  Ideally, these records can be digitized, but the hard copy should still be retained for legal purposes.

Packing and Shipping



2.3.5.1	Toxicity Testing



The permittee’s QAPP should require that samples be immediately placed in ice chests and covered with wet ice to assure that samples arrive at the test laboratory at the recommended range of 0–6° C.  The single allowable exception is when a grab sample is delivered to the test laboratory within 4 hours of collection.  The QAPP should have provisions that samples will be stored at the laboratory, in the dark, at 0-6° C until tested (within 36 hours).  Note that composite sample holding time begins when the last volume in the 24-hour sample or grab sample is collected.  As recommended in the U.S. EPA toxicity test method manuals, the maximum sample holding time is 36 hours (up to 72 hours with Regional Water Board approval), which must be met for the first use of the sample.  However, U.S. EPA has provided additional clarification and additional flexibility for use of samples for test renewals when the samples meet the initial sample holding times for first use.  Sample holding times apply to “first use of the sample,” and samples may be used for renewal at 24, 48, and/or 72 hours after first use, if stored at 0-6° C, with minimum head space.  The test method manuals also provide additional flexibility when shipment of renewal samples is delayed during an ongoing test.  If shipping problems (e.g., the unsuccessful Saturday delivery) are encountered with renewal samples after a test has been initiated, the Regional Water Board may allow the continued use of the most recently used sample for test renewal.  A minimum of 3 samples are required for 7-day chronic tests, but variations in the sampling scheme (i.e., the days on which new samples are collected) are also allowed.  The permit writer should evaluate whether the permittee’s QAPP adequately discusses these various options.



2.3.5.2	Chemical Testing



Samples should be immediately placed in ice chests and covered with wet ice to assure that samples arrive at the test lab at the recommended temperature of ≤ 6° C.[footnoteRef:2]  Samples shall not be frozen. As maximum holding times (MHT) vary for chemical analyses, the sample must arrive at the laboratory in time to meet the most stringent MHT. As with toxicity sampling, for composite samples, the holding time is measured from when the last volume is added to the 24-hour sample or last manual grab is collected.  [2:  The majority of physical and chemical analyses require cooling to ≤ 6C. For exceptions, refer to Table II—Required Containers, Preservation Techniques, and Holding Times of 40 CFR Part 136.3.] 




The laboratory must note any anomalies upon receipt and flag any exceedance of the MHT in the analytical data package.



2.3.5.3	Microbiology Testing



[bookmark: _Toc189896640][bookmark: _Toc190242719][bookmark: _Toc406758391]Analytical Methods

The following sections present the requirements for laboratories and the types and specifications for field and laboratory analytical methods.

[bookmark: _Toc190242720][bookmark: _Toc406758392]Laboratory Requirements

This section specifies the minimum requirements that must be met to provide data of known and usable quality to the Water Boards and U.S. EPA in complying with permit conditions.  These requirements include a laboratory certification/performance evaluation, QA/QC documentation, and data validation.

Laboratories selected to support the permitee must be capable of providing appropriate permit defined analytical detection limits, reporting limits, required turnaround times, quality control, and data deliverables.  The laboratory must have the demonstrated ability to analyze samples of similar type, quantity, and concentrations.  The QA Manual and SOPs from the laboratory should be included with the permittee’s work plan.  Other items to be considered in the permittee’s work plan or QAPP prior to monitoring, would include the following laboratory information:	Comment by Taylor, David: Would these be defined in a permit?	Comment by Taylor, David: Is this realistic or will this get push back?	Comment by Taylor, David: Need clarification regarding where this information would be expected; permit, work plan, or QAPP.

· MDL studies and laboratory‑specific quantitation limits at or below the permit‑specific screening levels.	Comment by Taylor, David: Do studies need to be provided?  I would delete “studies.”

· Minimum QA/QC criteria for initial and continuing calibration and interference check samples.

· QA/QC criteria for surrogate recoveries, laboratory control sample recoveries, blanks, and MS/MSDs recoveries.  These would demonstrate that a QC system for the selected methods is in place.  See the discussion below on quality control.

· Performance Testing (PT) results for the applicable methods and field of testing.  See the discussion below on performance testing

The analytical laboratories selected to perform sample analysis must be certified by the State Water Board’s Environmental Laboratory Accreditation Program (ELAP) for each required method.  Data quality that does not meet the requirements of this document, regardless of laboratory certification, shall be excluded.  These requirements apply to laboratories operated by the permittee, mobile laboratories, and commercial laboratories.

Mobile laboratories, if used by the permittee, should adhere to all of the specifications of the Water Board QA/QC program as presented in this QAPrP and associated guidance documents.  Method modifications or other deviations from QAPrP requirements, due to the specialized nature of field laboratory operations, must be detailed in the permittee’s work plan.  Mobile laboratories must be certified though the Environmental Laboratory Accreditation Program.  The mobile laboratory’s quality assurance manual should be provided as part of the permittee’s work plan.  The work plan should discuss procedures for the collection of split samples to be analyzed by a fixed laboratory on a regular basis. These fixed laboratory analyses should be conducted at a frequency based on 10 percent of the total number of samples collected whenever a mobile laboratory is employed.  This frequency should partially be dictated by the frequency with which permit samples are to be collected.

In addition, facilities that use mobile laboratories, the Water Boards will provide oversight in the form of audits as documented in Section XXX.

[bookmark: _Toc202003434][bookmark: _Toc189896641][bookmark: _Toc190242721][bookmark: _Toc406758393]Field Analysis Methods

Appropriate equipment, instrumentation, and supplies required at the sampling site (for example, buffer solutions to confirm pH meter calibration) should be specified in the permittee’s work plan.  Field equipment and instrumentation will meet the requirements of the methods and procedures as specified in the permittee’s work plan.

Table XXX summarizes potential in‑field measurement methods.  These methods are considered screening level and may be used to identify hot spots, select locations for further sampling, or collect ancillary environmental measurements.  This list of field methods is not, however, intended to be exhaustive.  The technical rationale for the use of field screening methods, including real‑time water quality measurements, must be provided in the permittee’s work plan.  The work plan must also describe required quality control procedures for proposed field methods and should include, at a minimum:

· Calibration requirements and frequency

· Use of second source standards

· Collection of confirmation samples, if appropriate

· Determination of precision and precision at method specified frequency, if appropriate

· Acceptance criteria for each quality control analysis

The quality control associated with in‑field measurements must be documented in bound log books or sampling forms.

[bookmark: _Toc154475321][bookmark: _Toc154475448][bookmark: _Toc189896642][bookmark: _Toc190242722][bookmark: _Toc406758394]Samples with a short maximum holding time (MHT) must be taken in the field. These include residual chlorine, dissolved oxygen, pH, and temperature. The Permittee may choose to send a split sample to the laboratory for its own purposes, although many field measurements cannot be replicated in the laboratory. Results for a sample that exceeds the MHT for any reason, should be flagged and discussed in the final report to the Regional Board permit manager. These results must still accompany the report to the Regional Water. Board



Multiple-use equipment must be decontaminated prior to sampling and between samples to ensure sample integrity, and at the end of each sampling trip to avoid transporting contamination and invasive species.



Continuous Monitors	Comment by Taylor, David: Should a section be added concerning use of continuous monitoring measurements?



Definitive Data Analytical Methods

Laboratories must be certified by ELAP before they can conduct definitive analyses for permit compliance. “Definitive” analytical methods are approved methods designed to produce data within specified limits for precision and accuracy.  Data must be presented in a format that enables independent verification of the reported results. 

Analytical methods in permits must use U.S. EPA approved methods, when available, that are sufficiently sensitive to be lower than permit reporting requirements.  This enables the permit manager to accurately assess contaminant concentrations in the effluent discharge. In the past, dischargers could conceal the presence of a pollutant in their discharge by using a less sensitive method simply because it is found in 40 CFR 136.3.

40 CFR 136.1(c) states that, “For the purposes of the NPDES program, when more than one test procedure is approved under this part for the analysis of a pollutant or pollutant parameter, the test procedure must be sufficiently sensitive as defined at 40 CFR 122.21(e)(3) and 122.44(i)(1)(iv).

“Although U.S. EPA has approved multiple analytical methods for individual pollutants, the Agency has historically expected that applicants would select from the array of available methods a specific analytical method that is sufficiently sensitive to quantify the presence of a pollutant in a given discharge. EPA has not expected that NPDES permit applicants would select a method with insufficient sensitivity, thereby masking the presence of a pollutant in their discharge, when an EPA-approved sufficiently sensitive method is available.”

Table XXX presents approved sample preparation methods, and Table XXX presents definitive analytical methods (however, these tables should not be considered exhaustive).



Primary sources for definitive analytical methodologies are:



· Methods for Chemical Analysis of Water and Wastes (U.S. EPA, 1983)

· Guide to Environmental Analytical Methods, Fifth Edition (Smith, 2001a)

· Laboratory QA/QC Requirements for Metal Analyses (Los Angeles Regional Water Board, 2001c)

· Standard Methods for Examination of Water and Wastewater, 18th Edition (APHA/AWWAWPCF, 2006a)



Appendix X presents reporting limit tables for commonly‑used methods.  The tables in Appendix X are not intended to be used as exhaustive analyte lists.  Analytes may be added or deleted from the list, and the list may be altered to meet permit objectives.  Required target analytes shall be identified during the planning process, and permit‑specific target analyte lists and required reporting limits should be included in each permittee work plan.  Analytical methods should follow the requirements and guidelines presented in 40 CFR 136 or in the appropriate U.S. EPA methods manual or in Standard Methods. 



Toxicity Analyses

The organisms approved for use in chronic and acute WET testing can be found in the following:



· Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, Fifth Edition (U.S. EPA, 2002)

· Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth Edition (U.S. EPA, 2002)

· Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine Organisms, Third Edition (U.S. EPA, 2002)

· Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms, First Edition (U.S. EPA, 1995)



Chemical Analyses



Volatile Organic Compounds

The following list presents the volatile organic compounds (VOC) that are of particular concern based on the concentrations and frequency of detection within these groundwater basins:

· Carbon tetrachloride

· Chloroethane

· Chloroform

· 1,1‑dichloroethane

· 1,2‑dichloroethane

· 1,1‑dichloroethylene

· cis‑1,2‑dichloroethene

· trans‑1,2‑dichloroethene

· Dichloromethane (methylene chloride)

· Tetrachloroethene (PCE)

· 1,1,1,2‑tetrachloroethane

· 1,1,2,2‑tetrachloroethane

· 1,1,1‑trichloroethane

· 1,1,2‑trichloroethane

· Trichloroethene (TCE)

· Vinyl chloride

· Benzene

· Toluene

· Ethylbenzene



The applicable methods of analyses are U.S. EPA Method 624 for wastewater.  Other VOCs, such as methyl ethyl ketone (MEK), methyl isobutyl ketone, ethylene dibromide, etc. may also be analyzed using these methods.  The target analyte list shall be developed based upon site history and conditions and shall be presented in the permittee work plan.



2.4.5.3 Semivolatile Organic Compounds	Comment by Taylor, David: Seems like this section was left out.

2.4.5.3 Inorganic Analytes

Inorganic analytes include metals and other inorganic parameters, such as the emergent analytes hexavalent chromium and perchlorate.  Metals that may be of concern are:

· Aluminum

· Antimony

· Arsenic

· Beryllium

· Boron

· Cadmium

· Calcium

· Chromium (total)

· Chromium (hexavalent)

· Copper

· Iron

· Lead

· Magnesium

· Manganese

· Mercury

· Nickel

· Selenium

· Silver

· Sodium

· Thallium

· Zinc

Other inorganics that may also be of concern include nitrate, nitrite, sulfate, and cyanide.



Microbiology Analyses



2.4.7 Alternative Testing Procedures (ATPs)

Sometimes it is necessary to modify a chemical, toxicological, or microbiological method.  This may be required for a variety of different reasons such as a new and better instrument or technique is available or an improvement in an existing method provides lower detection limits or a more efficient way to perform the desired test.  If the new or modified method is not covered by 40 CFR 136, the permittee or laboratory can submit information to the US EPA and request that it be approved as an ATP.  The supporting information should include comparison to the existing approved method and a discussion covering the benefits of the change.  Upon approval, the permittee’s permit will be modified to reflect the change.



[bookmark: _Toc202003439][bookmark: _Toc202003444][bookmark: _Toc202003447][bookmark: _Toc202003448][bookmark: _Toc202003449][bookmark: _Toc202003450][bookmark: _Toc202003451][bookmark: _Toc202003453][bookmark: _Toc202003454][bookmark: _Toc189896643][bookmark: _Toc190242724][bookmark: _Toc406758396]Quality Control

The following sections present the permittee requirements for field and laboratory quality control samples.

[bookmark: _Toc189896644][bookmark: _Toc190242725][bookmark: _Toc406758397]Field Quality Control

Field quality control includes collection of split samples and field duplicate samples; preparation of field blanks, equipment rinsate blanks, trip blanks; and submission of performance evaluation samples and additional field sample volumes for MS/MSD analyses.

[bookmark: _Toc189896645]Split Sampling

Split samples are collected to determine the comparability of results from two or more laboratories performing the same analysis, the comparability of field and offsite laboratory results, or for verification using a laboratory with known competence in a specific test method.  A single party using the same sampling equipment, same sampling procedures, and sample bottles obtained from the same source shall perform sample collection for both split and original samples.  For most permittees, this is most likely to occur if the permittee is splitting samples with a state inspector.  It is not normally a requirement unless there is some question regarding the data generated by the primary laboratory.

Split samples should be collected on an as needed basis, and analyzed by one or more laboratories.  The permittee work plan should detail the strategy for comparison, evaluation, and use of split‑sample results.  When the results of two or more replicate samples do not agree within permit specifications, the results should be used with caution.  Table 3‑7 presents a comparison strategy that may be used when comparing split‑sample results.  When significant differences are observed between split‑sample pairs, the permittee should review its data and take corrective action, as appropriate.  When significant differences between the results cannot be resolved, sample re‑analysis or resampling may be required.  Each variance and corrected measure that occurred throughout the permit shall be documented and reported.

At the discretion of the Water Board, oversight staff may request facilities to provide split samples.  These split‑sample data will be used to monitor sampling and analysis procedures.  Corrective actions will be determined by the Regional Board Inspector or other appropriate enforcement staff.

[bookmark: _Toc189896646]Field Duplicates

Field duplicates are collocated samples that are collected to provide information in overall sampling and analysis precision.  Field duplicates are collected at the same time and location using identical sampling protocols.  The frequency with which field duplicates will be collected should be described in the permittee’s QAPP.  Although the traditional ratio of field duplicates to other samples is one per 10 samples for the same analysis as the original sample, or one per sampling event if there are fewer than 10 total samples being collected, the permit writer should be flexible in his or her approach.  For example, if only one sample is collected weekly, perhaps a frequency of one a month would be sufficient.  If multiple analyses are to be collected, perhaps the field duplicate could be rotated within the sample set.  The permittee should ensure that field duplicates receive unique sample identification numbers so that the identities of the duplicate samples are blind to the analytical laboratory.  Exact locations of duplicate samples and their identifications should be documented in a field logbook.

[bookmark: _Toc189896647]Source Blanks	Comment by Taylor, David: I’m not sure these are necessary at all, and suggest the section be deleted.  If not deleted, move to Laboratory QC section.

Source blanks are portions of the reagent water used for the final rinse following decontamination.  In many cases, permittees collect their samples from taps so a source blank may not be appropriate.  A source blank should be prepared and analyzed for each lot of reagent water used to ultimately prepare equipment rinsate blanks and field blanks.  For small sampling events, the preparation and analysis of a source blank may not be necessary.  The results of source blank analysis may help in evaluating the effectiveness of decontamination by eliminating analytes present at equivalent concentrations in both the equipment rinsate blank and the reagent water.  The source water may be analyzed for the same parameters as the field samples or may be analyzed for only the parameters that will be used for critical permit compliance decisions. If a subset of parameters is proposed, the rationale for the limited source water analyses shall be presented in the permittee work plan.  Source blanks should be utilized at a minimum of one sample per sampling day.  However, the permit writer should use discretion depending on how many samples are collected at each event and the sampling frequency.

[bookmark: _Toc189896648]Equipment Rinsate Samples

Equipment rinsate samples are collected from the final rinse of a decontamination procedure to evaluate the potential cross‑contamination and effectiveness of the decontamination procedure during sampling events.  In many cases, permittees collect their samples from taps so an equipment blank may not be appropriate.  The final rinse is performed using reagent‑grade water.  Equipment rinsates will be collected at a frequency of one per day for each piece of reusable sampling equipment that comes in contact with samples.  Equipment rinsate blanks are not required for disposable, one‑time‑use equipment or where samples are collected directly into a sample bottle.  The equipment rinsate blank should be analyzed for the same parameters as the field samples, or may be analyzed for only the parameters that will be used for critical site decisions.  If a subset of parameters is proposed, the rationale for the limited equipment rinsate sample analyses shall be presented in the permittee work plan or QAPP.  The frequency of equipment rinsate blanks should be at a minimum of one per each sampling day that equipment is decontaminated.  However, the permit writer should use discretion depending on how many samples are collected at each event and the sampling frequency.



[bookmark: _Toc189896649]Field Blanks

Field blanks are samples that evaluate sampling containers and shipping and field conditions.  Field blanks are collected when sampling water and equipment decontamination is not necessary.  The blanks are prepared in the field by pouring laboratory reagent‑grade water into a sampling container.  A minimum of one field blank is prepared each day sampling occurs in the field, but equipment is not decontaminated.  However, the permit writer should use discretion depending on how many samples are collected at each event and the sampling frequency.  The value of trip blanks is very limited, so unless an ambient source of VOCs is identified, they often can be waived.

Note that for samples which may contain VOCs, water for blanks should be purged prior to use to ensure that it is organic free.  HPLC water which is often used for equipment and field blanks can contain VOCs if it is not purged.    



[bookmark: _Toc189896650]Trip Blanks

Trip blanks are required only if no other type of blank will be collected for volatile organic compound analysis.  Trip blanks are prepared to evaluate if the shipping and handling procedures are introducing contaminants into the samples, and if cross contamination in the form of VOC migration has occurred between the collected samples.  A minimum of one trip blank should be submitted to the laboratory for analysis with every shipment of samples for VOC analysis.  Trip blanks are 40-ml vials that have been filled by the laboratory with HPLC-grade water that has been purged so it is VOC free and shipped with the empty sampling containers to the site or sampling area prior to sampling.  The sealed trip blanks are not opened in the field and are shipped back to the laboratory in the same cooler with the samples collected for volatile analyses.  The trip blanks should be preserved, packaged, and sealed in the manner described for the environmental samples.  A separate sample number and station number will be assigned to each trip sample and it should be submitted blind to the laboratory.  The value of trip blanks is very limited, so unless an ambient source of VOCs is identified, they often can be waived.  However, the permit writer should use discretion in specifying how many QC samples are collected at each event and the sampling frequency, and trip blanks should be a low priority. 





2.5.1.7	Matrix Spike and Matrix Spike Duplicates	Comment by Taylor, David: MS/MSD is used as a check on laboratory performance, so this section should be deleted, but retained under laboratory QC.



[bookmark: _Toc189896651][bookmark: _Toc190242726][bookmark: _Toc406758398]Laboratory Quality Control

The permittee should check to make sure that laboratory quality control samples (e.g., blanks and laboratory control samples [LCSs]) are included in the preparation batch with the field samples.  An analytical batch is a group of samples (not exceeding 20 environmental samples plus associated laboratory quality control samples) that are similar in composition (matrix), extracted or digested at the same time and with the same lot of reagents, and analyzed together as a group (MS/MSDs are treated as environmental samples).  The term “analytical batch” also extends to cover samples that do not need separate extraction or digestion (e.g., volatile analyses by purge and trap).  The identity of each analytical batch shall be unambiguously reported with the analyses so that a reviewer can identify the quality control samples and the associated environmental samples.

The type of quality control samples and the frequency of use of these samples are discussed below.

[bookmark: _Toc154475282][bookmark: _Toc154475409][bookmark: _Toc189896652]Laboratory Control Sample

The LCS is a sample of known composition prepared using contaminant‑free water which is spiked with target analytes.  Each analyte in the LCS shall be spiked at a level less than or equal to the midpoint of the calibration curve. (The midpoint is defined as the median point in the curve, not the middle of the range.)  The LCS shall be carried through the complete sample preparation and analysis procedure.

The LCS is used to evaluate each analytical batch and to determine whether the method is in control.  Permittee’s should report LCS results with their results since these results should not incur additional cost.

At least one LCS shall be included in every analytical batch.  If more than one LCS is analyzed in an analytical batch, results from each LCS shall be reported.  A quality control failure of an analyte in an LCS shall require appropriate corrective action, including re-preparation and reanalysis.  The permittee should require that each field sample included in the batch of samples containing the failed LCS be reanalyzed with a compliant LCS.

[bookmark: _Toc154475283][bookmark: _Toc154475410][bookmark: _Toc189896653]Matrix Spike/Matrix Spike Duplicate

To determine possible matrix effects, a subset of samples can be spiked with target analytes to see if interferences exist.  This requires that a sufficient amount of sample or else duplicate samples are collected in order for the laboratory to perform MS/MSDs.  They are collected at the same time and location using the same sampling protocols as regular samples. The standard frequency for the collection of MS/MSD samples is at a frequency of one per 20 samples for the same analysis.   However, the permit writer should use discretion depending on how many samples are collected at each event and the sampling frequency.  If only a limited number of samples is normally collected by a permittee, adding an MS/MSD sample can considerably increase costs.  Especially if the permittee is performing regular analyses of a well-established waste stream, interferences should be well established, reducing the value of a MS/MSD sample.

 If MS/MSD samples are collected, they should be selected by the sampler and should be annotated on the chain‑of‑custody form.  The samples selected for MS/MSD analysis should be representative of the site matrix, and an MS/MSD is required for each type of distinct matrix the permittee is sampling.  To the extent possible, the environmental sample selected for MS/MSD analysis should represent the range of contaminant concentrations expected.  Locations that have high concentrations of contaminants (as determined through observations or field measurements) should be avoided since high native concentrations will mask the analytical spikes and prevent accurate recovery determinations.  The permit writer should be aware that unless specifically requested (and paid for) by the permittee, that the common practice in the laboratory industry is to batch small numbers of samples together, regardless of source.  Thus, MS/MSD results reported may show interferences that are not relevant to the permittee’s actual waste stream.

An MS/MSD is an aliquot of sample spiked with known concentrations of the target analytes of interest.  The spiking occurs prior to sample preparation and analysis.  Each analyte in the MS and MSD shall be spiked at a level less than or equal to the midpoint of the calibration curve for each analyte.  Only permittee samples shall be used for spiking.  The MS/MSD samples should be selected by the sampler and should be annotated on the chain‑of‑custody form. 

The MS/MSD samples are used to document potential matrix effects in associated samples collected at a site.  The permittee must select the samples for MS/MSDs.  The sample replicates will be generated in the field and will be used by the laboratory to prepare the appropriate MS/MSDs. Only one sample container may be necessary for the parent sample, the MS sample, and the MSD sample (except for VOCs).  The MS/MSD results and flags must be associated or related to samples that are collected from the same site from which the MS/MSD set were collected.

A site‑specific MS/MSD is normally specified at each site during each sampling event.  The permittee should designate the MS/MSD and determine whether they are site‑specific based on the permit requirements.  The standard collection frequency is one MS and one MSD for each site for every 20 field samples (i.e., collect up to 20 field samples followed by two additional samples designated as MS and MSD).  The frequency may be modified based on permit‑specific DQOs or the quantity of historical data available for a site.

The performance of the MS and MSD is evaluated against the quality control acceptance limits shown in the Appendix B tables.  If either the MS or the MSD is outside the quality control acceptance limits, the data shall be evaluated to determine whether there is a matrix effect or analytical error, and the analytes in the related samples shall be qualified according to the data flagging criteria in Section 5.0.  The laboratory should communicate potential matrix difficulties to the prime contractor so an evaluation can be made with respect to the DQOs.

[bookmark: _Toc154475284][bookmark: _Toc154475411][bookmark: _Toc189896654]Surrogates

Surrogates are compounds similar to the target analyte(s) in chemical composition and behavior in the analytical process but are not normally found in environmental samples.  Surrogates are used to evaluate accuracy, method performance, and extraction efficiency.  Surrogates shall be added to environmental samples, controls, and blanks in accordance with the method requirements.

Whenever a surrogate recovery is outside the acceptance limit, a corrective action must be performed.  After the system’s problem(s) have been resolved and system control has been reestablished, the sample must be re‑prepared and re‑analyzed.  If corrective actions are not performed or are ineffective, the appropriate flag, as described in Section 5.0, shall be applied to the sample results.

[bookmark: _Toc154475285][bookmark: _Toc154475412][bookmark: _Toc189896655]Internal Standards	Comment by Taylor, David: These three sections can all be deleted.  They refer to method required procedures done by the laboratory.  The permittee’s laboratory will not be reporting this information to the permittee unless a full data package is requested, nor will the RWQCB want to have it reported to it. 

Internal standards are known amounts of standards added to a portion of a sample or sample extract and carried through the entire determination procedure.  They are used as a reference for calibration and for controlling the precision and bias of the analytical method. Internal standards shall be added to environmental samples, controls, and blanks, in accordance with the method requirements.  When the initial standard’s results are outside of the acceptance limits, corrective actions shall be performed.  After the system’s problems have been resolved and system control has been reestablished, the samples that were analyzed while the system was malfunctioning shall be re‑analyzed.  If corrective actions are not performed or are ineffective, the appropriate flag, as described in Section 5.0, shall be applied to the sample results.

[bookmark: _Toc154475286][bookmark: _Toc154475413][bookmark: _Toc189896656]Retention Time Windows

Retention time windows are used in gas chromatography, ion chromatography, and high‑performance liquid chromatography analyses for qualitative identification of analytes.  They are calculated from replicate analyses of a standard on multiple days.  The retention time window is established for each analyte and surrogate using the retention time of the midpoint standard of the initial calibration.  For methods other than mass spectroscopy, these windows are updated daily using the absolute retention times in the initial calibration verification.

When the retention time is outside of the acceptance limits, corrective action shall be performed. This applies to each calibration verification subsequent to the initial calibration verification and to the LCS.  After the system’s problems have been resolved and system control has been re‑established, each sample analyzed prior to identifying the system’s problems shall be re‑analyzed at the last acceptable retention time check.  If corrective actions are not performed, the appropriate flag, as described in Section 5.0, shall be applied to the sample results.



The procedure and calculation method are given in SW846, U.S. EPA Method 8000C.



[bookmark: _Toc154475287][bookmark: _Toc154475414][bookmark: _Toc189896657]Interference Check Samples

Interference check samples (ICSs) are used in inductively‑coupled plasma/atomic emission spectra and inductively‑coupled plasma/mass spectrometry analyses only and contain known concentrations of interferences and affected analytes.  The ICSs are used to verify background and inter-element correction factors.

The ICSs are run at the beginning of each run sequence for SW6010B and SW6020B.

When the interference check sample results are outside of the acceptance limits given in Appendix E, a corrective action shall be performed.  After the system’s problems have been resolved and system control has been re‑established, the ICSs must be re‑analyzed. If the ICS results are acceptable, each affected sample must be re‑analyzed.  If corrective action is not performed or the corrective action was ineffective, the appropriate flag, as described in Section 5.0, shall be applied to each affected result.

[bookmark: _Toc154475288][bookmark: _Toc154475415][bookmark: _Toc189896658]Method Blank

A method blank is an analyte‑free matrix to which reagents are added in the same volumes or proportions as used in sample processing.  The method blank is carried through the complete sample preparation and analytical procedure and is used to assess possible contamination resulting from the analytical process.  All laboratories should include a method blank in every analytical batch, and these results should be reported by the permittee.  The presence of analytes in a method blank at concentrations greater than the MDL indicates the need for further assessment of the data.  The permittee’s laboratory should identify the source of contamination after an investigation, and have taken measures to correct, minimize, or eliminate the problem if the concentration exceeds one‑half the reporting limit, and this corrective action should be described by the permittee.  For common laboratory contaminants (e.g., methylene chloride, acetone, phthalates), the method blank should not exceed the reporting limit. No analytical data shall be corrected for the presence of analytes in blanks.  When an analyte is detected in the method blank and the associated samples, and corrective actions are not performed or are ineffective, the appropriate flag, as described in Section 5.0, shall be applied to the sample results.

2.5.2.8.Performance Testing Samples

All permittee’s laboratories are required to participate in a performance testing (PT) program.  PT samples are samples of known concentration that are submitted blind to the laboratory or permittee.  Results of this testing must be reported to the State Water Resources Control Board and EPA once a year.  In California, this can be accomplished in several ways.  EPA sends out an announcement yearly for the Discharge Monitoring Report – Quality Assurance (DMR-QA) program.  All permittees must participate in this system;however, because of a waiver granted by EPA to California, results of Water Pollution (WP) PT samples can be submitted in lieu of DMR-QA results.  Since it is a requirement that all accredited laboratories in California provide PT results once a year to maintain their accreditation, and a wastewater accreditation requires participation in a WP study, meeting this requirement should be straight-forward.  Regardless of whether DMR-QA or WP results are submitted, this should be a permit requirement.  The permit manager should be examining these results to confirm that the permittee’s laboratory can provide acceptable results.  Note that only permit defined analyte PT results need be provided as part of DMR-QA reporting, whereas laboratory accreditation may require the reporting of a wider range of analytes.



Toxicity Testing 



2.5.2.8. Test Acceptability Criteria



Test acceptability criteria (TAC) set minimum requirements for performing toxicity tests.  These minimum requirements are clearly identified in the U.S. EPA toxicity test method manuals.  The effluent toxicity test must meet these TAC.  As should be stated in the NPDES permit, if a test fails to meet the TAC, then the permittee must repeat the test as soon as required by the permit.  The required TACs are stated in the summary of test conditions and test acceptability criteria table in each chapter of the U.S. EPA toxicity test method manuals.  Note, for each test method there is a table in the manuals titled, “Summary of test conditions and test acceptability criteria” for each test species.  Test data are reviewed to verify that TAC requirements for a valid test have been met.  Any test not meeting the minimum TAC is considered invalid.  All invalid tests must be repeated with a newly collected sample, as soon as possible, but no later than 14 days.  A valid test must be submitted for each reporting period.  Refer to the U.S. EPA method manuals listed in Section 2.3.5 for more information about TAC.



Reference Toxicant Testing



Reference toxicant testing is necessary for documenting the quality of test organisms and ongoing laboratory performance.  Pursuant to Section 4 of the Policy for Implementation of Toxics Standards for Inland Surface Waters, Enclosed Bays, and Estuaries of California, permittees must conduct one reference toxicant test concurrently with each chronic WET test.  The frequency of acute and sediment toxicity tests will be determined by the Regional Water Board and specified in the permit.



To determine the validity of a reference toxicant test, the test conditions, TAC, test sensitivity, and concentration-response relationship of the reference toxicant test should to be reviewed by the permittee.  The permittee should plot the results of the reference toxicant test on a control chart and compare them to current control chart limits (± 2 standard deviations).  Reference toxicant tests that fall outside of recommended control chart limits should be reviewed to determine if they do, or do not invalidate the associated toxicity test results. The permittee, and subsequently the permit writer, should consider the degree to which reference toxicant test results fall outside of control chart limits, the width of the limits, the direction of the deviation, and the test conditions of both the effluent test and the reference toxicant test.  The results of this review should be made available to the local Regional Board.	Comment by Taylor, David: It is not clear who the “reviewer” is.  Is this the permittee, the permit writer, or a permit manager?  I have altered the language, but may not have it correct.



Toxicity Data Analyses 

The Regional Water Board has the option to require the use of several statistical approaches for toxicity data analyses: traditional hypothesis tests, point estimates, and the Test for Significant Toxicity (TST) hypothesis test.  Information about traditional hypothesis tests and point estimates can be found in the U.S. EPA method manuals listed in Section 2.3.5, while information about the TST is provided in the following:



· National Pollutant Discharge Elimination System Test of Significant Toxicity Implementation Document (U.S. EPA, 2010)



The review of concentration response relationship (CRR) is dependent on the statistical analysis chosen by the Regional Water Board. When a multi-concentration test is conducted and the data analysis’s purpose is to generate a No Observed Effect Concentration (NOEC) or a point estimate of EC25 or LC50, then the CRR should be to be reviewed by the permit manager.  



However, when the Regional Water Board selects the TST, then the Regional Water Board’s review of reported toxicity test results will include review of concentration-response patterns as appropriate.  Additionally, the Percent Minimum Significant Difference (PMSD) criteria only apply to compliance reporting for the NOEC and the sublethal statistical endpoints of the NOEC, and therefore are not used to interpret TST results. Standard Operating Procedures used by the toxicity testing laboratory to identify and report valid, invalid, anomalous, or inconclusive effluent (and receiving water) toxicity test measurement results from the TST statistical approach, including those that incorporate a consideration of concentration-response patterns, must be submitted to the Regional Water Board (40 CFR 122.41(h)). The Regional Water Board will make a final determination as to whether a toxicity test result is valid, and may consult with the Permittee, USEPA, the State Water Board’s Quality Assurance Officer, or the State Water Board’s Environmental Laboratory Accreditation Program as needed.



Chemical Testing







Microbiology Testing



[bookmark: _Toc189896659][bookmark: _Toc189896660][bookmark: _Toc189896661][bookmark: _Toc189896662][bookmark: _Toc189896663][bookmark: _Toc190242727][bookmark: _Toc406758399]Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Instrument/Equipment testing, Inspection, and Maintenance Requirements should be covered in either the permittee’s QAPP for those instruments/equipment used in activities like field testing and continuous monitoring that are conducted on-site.  If samples are collected on-site and then sent to an environmental laboratory, either operated by the permittee or a contract environmental laboratory, the laboratory’s procedures in these areas should be discussed in its QA Manual.  The laboratory’s QA Manual should accompany the QAPP (Work Plan?) provided by the permittee to the Regional Board.  This section of the Program Plan is not applicable to Water Board staff.  Staff will not be making field measurements, but it would apply to contract laboratories that might be performing split sample analyses for the Regional Board.

[bookmark: _Toc189896671][bookmark: _Toc190242730][bookmark: _Toc406758402]Inspection/Acceptance of Supplies

Requirements for inspection/acceptance of supplies should be covered in either the permittee’s QAPP.  The laboratory’s procedures in these areas should be discussed in its QA Manual.  The laboratory’s QA Manual should accompany the QAPP (Work Plan?) provided by the permittee to the Regional Board.  This section of the Program Plan is not applicable to Water Board staff.  Staff will not be making field measurements, but it would apply to contract laboratories that might be performing split sample analyses for the Regional Board.

[bookmark: _Toc406758403]Secondary Data



Secondary data are defined as data or existing information that are from a source other than the permittee that may be used in some way in environmental decision making.  For example, data from another agency like the US Geological survey might be used as a basis for future data collection activities.



These data might include:

· Data from an organization or facility other than the one currently planning to collect the data.

· Background information from other data collectors or state, federal, or local agencies.

· Information obtained from the published literature.

· Other types of information such as photographs, topographical maps, or outputs from computer models.

The permittee work plan shall include a discussion of the types of non‑direct information sources used, how the information will be used, and the assumptions that might be made that would affect the use of the information.  The quality acceptance criteria for these data should also be discussed in terms of the current permit quality objectives. Figure 3‑1 presents a generalized procedure for evaluation of secondary data.

[bookmark: _Toc189896673][bookmark: _Toc190242732][bookmark: _Toc406758404]Data Management and Reporting

Management of both electronic and hardcopy environmental data should be described in the permittee’s work plan.  Each permit should describe a comprehensive data management system that ensures the integrity of collected data.  The permittee’s data management system shall address:

· Definition of roles and responsibilities of personnel involved in permit data management.

· Standardization of documentation procedures for field sample collection, field analyses, and field observations.

· Implementation of a systematic process for collecting, reviewing, and entering environmental data into an information repository.

· Description of the preferred electronic data deliverable format to be used by the designated analytical laboratories.

· Procedures for verifying electronic information and for documentation of errors and corrections.

· Management and archive procedures for hardcopy and electronic permit documentation.

[bookmark: _Toc406758405]Electronic Deliverables

Permittee work plans shall include specification for electronic data deliverables that conforms to the requirements of the State Water Board’s CIWQS database system.  Information regarding this format may be found at: ___   As part of the permit organization, the facility shall designate a data manager who will have the responsibility for obtaining and ensuring that data uploads are completed in a timely manner.

[bookmark: _Toc406758406]Hard Copy Deliverables

Laboratory reports shall include the wet signature of the laboratory manager or his or her designee. The format of laboratory reports shall be specified in the permittee’s work plan.  Results submitted as “preliminary” shall be clearly identified.  In general, laboratories shall submit, at a minimum, reports that contain sample results, standard quality control summary forms, and flag definitions similar to U.S. EPA Contract Laboratory Program (CLP) format.  Complete CLP equivalent data packages containing raw data, supporting log book pages, and other comprehensive documentation are not normally required, but may be requested in certain situations.  Table 3‑8 presents the elements of both summary and full data packages.
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